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SEQUENCE LISTING 

<110> Lockridge, Oksana 
Watkins, Jeffry D . 

<120> Butyrylcholinest erase Variants and 
Methods of Use 

<130> P-IX 4143 

<140> US 09/748,739 
<141> 2000-12-06 

<160> 24 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1967 
<212> DNA 

<213> Artificial Sequence 
<220> 

<22 3> Human Butyrylcholinesterase variant 
<221> CDS 

<222> (86) . . . (1891) 
<400> 1 

ttaatacgac tcactatagg gagaccggaa gcttaaggtg cacggcccac gtggatcgat 6 0 
cgcgcgcaga tcttcggaag ccacc atg gat age aaa gtc aca ate ata tgc 112 

Met Asp Ser Lys Val Thr lie lie Cys 
1 5 




ate aga ttt etc ttt tgg ttt ctt ttg etc tgc atg ctt att ggg aag 160 
lie Arg Phe Leu Phe Trp Phe Leu Leu Leu Cys Met Leu lie Gly Lys 
10 15 20 25 

tea cat act gaa gat gac ate ata att gca aca aag aat gga aaa gtc 2 08 
Ser His Thr Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val 
30 35 40 

a 9 a 999 at g aac ttg aca gtt ttt ggt ggc acg gta aca gec ttt ctt 256 
Arg Gly Met Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu 
45 50 55 

gga att ccc tat gca cag cca cct ctt ggt aga ctt cga ttc aaa aag 304 
Gly lie Pro Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys 
60 65 70 



cca cag tct ctg acc aag tgg tct gat att tgg aat gec aca aaa tat 
Pro Gin Ser Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr 



352 
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75 80 85 

gca aat tct tgc tgt cag aac ata gat caa agt ttt cca ggc ttc cat 4 00 
Ala Asn Ser Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His 
90 95 100 105 

gga tea gag atg tgg aac cca aac act gac etc agt gaa gac tgt tta 448 
Gly Ser Glu Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu 
110 115 120 

tat eta aat gta tgg att cca gca cct aaa cca aaa aat gec act gta 4 96 
Tyr Leu Asn Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val 
125 130 135 

ttg ata tgg att tat ggt ggt ggt ttt caa act gga aca tea tct tta 544 
Leu lie Trp lie Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu 
140 145 150 

cat gtt tat gat ggc aag ttt ctg get egg gtt gaa aga gtt att gta 592 
His Val Tyr Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val lie Val 
155 160 165 

gtg tea atg aac tat agg gtg ggt gec eta gga ttc tta get ttg cca 640 
Val Ser Met Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro 
170 175 180 185 

gga aat cct gag get cca ggg aac atg ggt tta ttt gat caa cag ttg 688 
Gly Asn Pro Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu 
190 195 200 

get ctt cag tgg gtt caa aaa aat ata gca gec ttt ggt gga aat cct 73 6 
Ala Leu Gin Trp Val Gin Lys Asn lie Ala Ala Phe Gly Gly Asn Pro 
205 210 215 

aaa agt gta act etc ttt gga gaa agt gca gga gca get tea gtt age 784 
Lys Ser Val Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser 
220 225 230 

ctg cat ttg ctt tct cct gga age cat tea ttg ttc acc aga gec att 832 
Leu His Leu Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala lie 
235 240 245 

ctg caa agt ggt tec ttt aat get cct tgg gcg gta aca tct ctt tat 880 
Leu Gin Ser Gly Ser Phe Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr 
250 255 260 265 

gaa get agg aac aga acg ttg aac tta get aaa ttg act ggt tgc tct 92 8 
Glu Ala Arg Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser 
270 275 280 

aga gag aat gag act gaa ata ate aag tgt ctt aga aat aaa gat ccc 976 
Arg Glu Asn Glu Thr Glu lie He Lys Cys Leu Arg Asn Lys Asp Pro 
285 290 295 
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caa gaa att 
Gin Glu He 
300 

ttg tea gta 
Leu Ser Val 
315 

atg cca gac 
Met Pro Asp 
330 

ttg gtg ggt 
Leu Val Gly 



get cct ggc 
Ala Pro Gly 



ttt cag gaa 
Phe Gin Glu 
380 

aag gaa tec 
Lys Glu Ser 
395 

cct gaa aac 
Pro Glu Asn 
410 

ttc ata tgc 
Phe He Cys 



aat aat gec 
Asn Asn Ala 



tgg cca gaa 
Trp Pro Glu 
460 

ttt ggt tta 
Phe Gly Leu 
475 

att ttg agt 
He Leu Ser 
490 



ctt ctg aat 
Leu Leu Asn 



aac ttt ggt 
Asn Phe Gly 



ata tta ctt 
He Leu Leu 
335 

gtt aat aaa 
Val Asn Lys 
350 

ttc age aaa 
Phe Ser Lys 
365 

ggt tta aaa 
Gly Leu Lys 



ate ctt ttt 
He Leu Phe 



tac cgt gag 
Tyr Arg Glu 
415 

cct gec ttg 
Pro Ala Leu 
430 

ttt ttc tac 
Phe Phe Tyr 
445 

tgg atg gga 
Trp Met Gly 



cct ctg gaa 
Pro Leu Glu 



aga tec ata 
Arg Ser He 
495 



gaa gca ttt 
Glu Ala Phe 
305 

ccg acc gtg 
Pro Thr Val 
320 

gaa ctt gga 
Glu Leu Gly 



gat gaa ggg 
Asp Glu Gly 



gat aac aat 
Asp Asn Asn 
370 

ata ttt ttt 
He Phe Phe 
385 

cat tac aca 
His Tyr Thr 
400 

gec ttg ggt 
Ala Leu Gly 



gag ttc acc 
Glu Phe Thr 



tat ttt gaa 
Tyr Phe Glu 
450 

gtg atg cat 
Val Met His 
465 

aga aga gat 
Arg Arg Asp 
480 

gtg aaa egg 
Val Lys Arg 



gtt gtc ccc 
Val Val Pro 



gat ggt gat 
Asp Gly Asp 
325 

caa ttt aaa 
Gin Phe Lys 
340 

aca tgg ttt 
Thr Trp Phe 
355 

agt ate ata 
Ser He He 



cca gga gtg 
Pro Gly Val 



gac tgg gta 
Asp Trp Val 
405 

gat gtt gtt 
Asp Val Val 
420 

aag aag ttc 
Lys Lys Phe 
435 

cac cga tec 
His Arg Ser 



ggc tat gaa 
Gly Tyr Glu 



aat tac aca 
Asn Tyr Thr 
485 

tgg gca aat 
Trp Ala Asn 
500 



tat ggg act 
Tyr Gly Thr 
310 

ttt etc act 
Phe Leu Thr 



aaa acc cag 
Lys Thr Gin 



tta gtc tat 
Leu Val Tyr 
360 

act aga aaa 
Thr Arg Lys 
375 

agt gag ttt 
Ser Glu Phe 
390 

gat gat cag 
Asp Asp Gin 



ggg gat tat 
Gly Asp Tyr 



tea gaa tgg 
Ser Glu Trp 
440 

tec aaa ctt 
Ser Lys Leu 
455 

att gaa ttt 
He Glu Phe 
470 

aaa gec gag 
Lys Ala Glu 



ttt gca aaa 
Phe Ala Lys 



cct 1024 
Pro 



gac 1072 
Asp 



att 1120 

He 

345 

ggt 1168 
Gly 



gaa 1216 
Glu 



gga 1264 
Gly 



aga 1312 
Arg 



aat 136 0 

Asn 

425 

gga 1408 
Gly 



ccg 1456 
Pro 



gtc 1504 
Val 



gaa 1552 
Glu 



tat 1600 

Tyr 

505 
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ggg aat cca aat gag act cag aac aat age aca age tgg cct gtc ttc 1648 
Gly Asn Pro Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe 
510 515 520 

aaa age act gaa caa aaa tat eta ace ttg aat aca gag tea aca aga 1696 
Lys Ser Thr Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg 
525 530 535 

ata atg acg aaa eta cgt get caa caa tgt cga ttc tgg aca tea ttt 1744 
lie Met Thr Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe 
540 545 550 

ttt cca aaa gtc ttg gaa atg aca gga aat att gat gaa gca gaa tgg 1792 
Phe Pro Lys Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp 
555 560 565 

gag tgg aaa gca gga ttc cat cgc tgg aac aat tac atg atg gac tgg 184 0 
Glu Trp Lys Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp 
570 575 580 585 

aaa aat caa ttt aac gat tac act age aag aaa gaa agt tgt gtg ggt 188 8 
Lys Asn Gin Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly 
590 595 600 

etc taattaatag atctgtcatg atgatcattg caattggatc catatatagg 1941 
Leu 



gccctattct atagtgtcac ctaaat 1967 

<210> 2 
<211> 602 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinesterase variant 



<400> 2 



Met Asp 


Ser 


Lys 


Val 


Thr 


He 


He 


Cys 


He 


Arg 


Phe Leu Phe Trp 


Phe 


1 






5 










10 




15 




Leu Leu 


Leu 


Cys 


Met 


Leu 


He 


Gly 


Lys 


Ser 


His 


Thr Glu Asp Asp 


He 






20 










25 






30 




He He 


Ala 


Thr 


Lys 


Asn Gly 


Lys 


Val 


Arg 


Gly Met Asn Leu Thr Val 




35 










40 








45 




Phe Gly 


Gly 


Thr 


Val 


Thr 


Ala 


Phe 


Leu 


Gly 


He 


Pro Tyr Ala Gin 


Pro 


50 










55 










60 




Pro Leu 


Gly 


Arg 


Leu 


Arg 


Phe 


Lys 


Lys 


Pro 


Gin 


Ser Leu Thr Lys 


Trp 


65 








70 










75 




80 


Ser Asp 


He 


Trp 


Asn 


Ala* 


Thr 


Lys 


Tyr 


Ala 


Asn 


Ser Cys Cys Gin 


Asn 








85 










90 




95 




He Asp 


Gin 


Ser 


Phe 


Pro 


Gly 


Phe 


His 


Gly 


Ser 


Glu Met Trp Asn 


Pro 






100 










105 






110 





Asn Thr Asp Leu 
115 

Ala Pro Lys Pro 
130 

Gly Phe Gin Thr 
145 

Leu Ala Arg Val 

Gly Ala Leu Gly 
180 

Asn Met Gly Leu 
195 

Asn lie Ala Ala 
210 

Glu Ser Ala Gly 
225 

Ser His Ser Leu 

Ala Pro Trp Ala 

260 

Asn Leu Ala Lys 
275 

lie Lys Cys Leu 
290 

Ala Phe Val Val 
305 

Thr Val Asp Gly 

Leu Gly Gin Phe 
340 

Glu Gly Thr Trp 
355 

Asn Asn Ser lie 
370 

Phe Phe Pro Gly 
385 

Tyr Thr Asp Trp 

Leu Gly Asp Val 
420 

Phe Thr Lys Lys 
435 

Phe Glu His Arg 
450 

Met His Gly Tyr 
465 

Arg Asp Asn Tyr 

Lys Arg Trp Ala 
500 

Asn Asn Ser Thr 
515 

Leu Thr Leu Asn 



Ser Glu Asp Cys 
120 

Lys Asn Ala Thr 
135 

Gly Thr Ser Ser 
150 

Glu Arg Val He 
165 

Phe Leu Ala Leu 

Phe Asp Gin Gin 
200 

Phe Gly Gly Asn 
215 

Ala Ala Ser Val 
230 

Phe Thr Arg Ala 
245 

Val Thr Ser Leu 

Leu Thr Gly Cys 
280 

Arg Asn Lys Asp 
295 

Pro Tyr Gly Thr 
310 

Asp Phe Leu Thr 
325 

Lys Lys Thr Gin 

Phe Leu Val Tyr 
360 

lie Thr Arg Lys 
375 

Val Ser Glu Phe 
390 

Val Asp Asp Gin 
405 

Val Gly Asp Tyr 

Phe Ser Glu Trp 
440 

Ser Ser Lys Leu 
455 

Glu He Glu Phe 
470 

Thr Lys Ala Glu 
485 

Asn Phe Ala Lys 

Ser Trp Pro Val 
520 

Thr Glu Ser Thr 
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Leu Tyr Leu Asn 

Val Leu He Trp 
140 

Leu His Val Tyr 
155 

Val Val Ser Met 
170 

Pro Gly Asn Pro 
185 

Leu Ala Leu Gin 

Pro Lys Ser Val 
220 

Ser Leu His Leu 
235 

He Leu Gin Ser 
250 

Tyr Glu Ala Arg 
265 

Ser Arg Glu Asn 

Pro Gin Glu lie 
300 

Pro Leu Ser Val 
315 

Asp Met Pro Asp 
330 

He Leu Val Gly 
345 

Gly Ala Pro Gly 

Glu Phe Gin Glu 
380 

Gly Lys Glu Ser 
395 

Arg Pro Glu Asn 

410 

Asn Phe lie Cys 
425 

Gly Asn Asn Ala 

Pro Trp Pro Glu 
460 

Val Phe Gly Leu 
475 

Glu He Leu Ser 
490 

Tyr Gly Asn Pro 
505 

Phe Lys Ser Thr 
Arg He Met Thr 



Val Trp He Pro 
125 

He Tyr Gly Gly 

Asp Gly Lys Phe 
160 

Asn Tyr Arg Val 
175 

Glu Ala Pro Gly 
190 

Trp Val Gin Lys 
205 

Thr Leu Phe Gly 

Leu Ser Pro Gly 
240 

Gly Ser Phe Asn 
255 

Asn Arg Thr Leu 
270 

Glu Thr Glu He 
285 

Leu Leu Asn Glu 

Asn Phe Gly Pro 
320 

He Leu Leu Glu 
335 

Val Asn Lys Asp 
350 

Phe Ser Lys Asp 
365 

Gly Leu Lys He 

He Leu Phe His 
400 

Tyr Arg Glu Ala 
415 

Pro Ala Leu Glu 

430 

Phe Phe Tyr Tyr 
445 

Trp Met Gly Val 

Pro Leu Glu Arg 
480 

Arg Ser He Val 
495 

Asn Glu Thr Gin 
510 

Glu Gin Lys Tyr 
525 

Lys Leu Arg Ala 
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530 535 540 

Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys Val Leu Glu Met 
545 550 555 560 

Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys Ala Gly Phe His 

565 570 575 

Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin Phe Asn Asp Tyr 

580 585 590 

Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
595 600 



<210> 3 
<211> 2416 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinesterase variant 
<221> CDS 

<222> (214) . . . (1935) 
<400> 3 

tactgaatgt cagtgcagtc caatttacag gctggagcag cagctgcatc ctgcatttcc 60 
ccgaagtatt acatgatttt cactccttgc aaactttacc atctttgttg cagagaatcg 120 
gaaatcaata tgcatagcaa agtcacaatc atatgcatca gatttctctt ttggtttctt 18 0 
ttgctctgca tgcttattgg gaagtcacat act gaa gat gac ate ata att gca 234 

Glu Asp Asp lie lie lie Ala 
1 5 

aca aag aat gga aaa gtc aga ggg atg aac ttg aca gtt ttt ggt ggc 282 
Thr Lys Asn Gly Lys Val Arg Gly Met Asn Leu Thr Val Phe Gly Gly 
10 15 20 

acg gta aca gec ttt ctt gga att ccc tat gca cag cca cct ctt ggt 33 0 
Thr Val Thr Ala Phe Leu Gly He Pro Tyr Ala Gin Pro Pro Leu Gly 
25 30 35 



aga ctt cga ttc aaa aag cca cag tct ctg acc aag tgg tct gat att 3 78 
Arg Leu Arg Phe Lys Lys Pro Gin Ser Leu Thr Lys Trp Ser Asp He 
40 45 50 55 

tgg aat gec aca aaa tat gca aat tct tgc tgt cag aac ata gat caa 426 
Trp Asn Ala Thr Lys Tyr Ala Asn Ser Cys Cys Gin Asn He Asp Gin 
60 65 70 

agt ttt cca ggc ttc cat gga tea gag atg tgg aac cca aac act gac 474 
Ser Phe Pro Gly Phe His Gly Ser Glu Met Trp Asn Pro Asn Thr Asp 
75 80 85 



etc agt gaa gac tgt tta tat eta aat gta tgg att cca gca cct aaa 
Leu Ser Glu Asp Cys Leu Tyr Leu Asn Val Trp He Pro Ala Pro Lys 
90 95 100 



522 
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cca aaa aat 
Pro Lys Asn 
105 

act gga aca 
Thr Gly Thr 
120 

gtt gaa aga 
Val Glu Arg 



gga ttc tta 
Gly Phe Leu 



tta ttt gat 
Leu Phe Asp 
170 

gcc ttt ggt 
Ala Phe Gly 
185 

gga gca get 
Gly Ala Ala 
200 

ttg ttc acc 
Leu Phe Thr 



gcg gta aca 
Ala Val Thr 



aaa ttg act 
Lys Leu Thr 
250 

ctt aga aat 
Leu Arg Asn 
265 

gtc ccc tat 
Val Pro Tyr 
280 

ggt gat ttt 
Gly Asp Phe 



gcc act gta 
Ala Thr Val 



tea tct tta 
Ser Ser Leu 
125 

gtt att gta 
Val He Val 
140 

get ttg cca 
Ala Leu Pro 
155 

caa cag ttg 
Gin Gin Leu 



gga aat cct 
Gly Asn Pro 



tea gtt age 
Ser Val Ser 
205 

aga gcc att 
Arg Ala He 
220 

tct ctt tat 
Ser Leu Tyr 
235 

ggt tgc tct 
Gly Cys Ser 



aaa gat ccc 
Lys Asp Pro 



ggg act cct 
Gly Thr Pro 
285 

etc act gac 
Leu Thr Asp 
300 



ttg ata tgg 
Leu He Trp 
110 

cat gtt tat 
His Val Tyr 



gtg tea atg 
Val Ser Met 



gga aat cct 
Gly Asn Pro 
160 

get ctt cag 
Ala Leu Gin 
175 

aaa agt gta 
Lys Ser Val 
190 

ctg cat ttg 
Leu His Leu 



ctg caa agt 
Leu Gin Ser 



gaa get agg 
Glu Ala Arg 
240 

aga gag aat 
Arg Glu Asn 
255 

caa gaa att 
Gin Glu He 
270 

ttg ggt gta 
Leu Gly Val 



atg cca gac 
Met Pro Asp 



att tat ggt 
He Tyr Gly 
115 

gat ggc aag 
Asp Gly Lys 
130 

aac tat agg 
Asn Tyr Arg 
145 

gag get cca 
Glu Ala Pro 



tgg gtt caa 
Trp Val Gin 



act etc ttt 
Thr Leu Phe 
195 

ctt tct cct 
Leu Ser Pro 
210 

gga tec ttt 
Gly Ser Phe 
225 

aac aga acg 
Asn Arg Thr 



gag act gaa 
Glu Thr Glu 



ctt ctg aat 
Leu Leu Asn 
275 

aac ttt ggt 
Asn Phe Gly 
290 

ata tta ctt 
He Leu Leu 
305 



ggt ggt ttt 

Gly Gly Phe 



ttt ctg get 
Phe Leu Ala 



gtg ggt gcc 
Val Gly Ala 
150 

ggg aac atg 
Gly Asn Met 
165 

aaa aat ata 
Lys Asn He 
180 

gga gaa agt 
Gly Glu Ser 



gga age cat 
Gly Ser His 



aat get cct 
Asn Ala Pro 
230 

ttg aac tta 
Leu Asn Leu 
245 

ata ate aag 
He He Lys 
260 

gaa gca ttt 
Glu Ala Phe 



ccg acc gtg 
Pro Thr Val 



gaa ctt gga 
Glu Leu Gly 
310 



caa 570 
Gin 



egg 618 

Arg 

135 

eta 666 
Leu 



ggt 714 
Gly 



gca 762 
Ala 



gca 810 
Ala 



tea 858 

Ser 

215 

tgg 906 
Trp 



get 954 
Ala 



tgt 1002 
Cys 



gtt 1050 
Val 



gat 1098 

Asp 

295 

caa 1146 
Gin 
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ttt aaa aaa acc cag att ttg gtg ggt gtt aat aaa gat gaa ggg aca 1194 
Phe Lys Lys Thr Gin lie Leu Val Gly Val Asn Lys Asp Glu Gly Thr 
315 320 325 

get ttt tta gtc tat ggt get cct ggc ttc age aaa gat aac aat agt 1242 
Ala Phe Leu Val Tyr Gly Ala Pro Gly Phe Ser Lys Asp Asn Asn Ser 
330 335 340 

ate ata act aga aaa gaa ttt cag gaa ggt tta aaa ata ttt ttt cca 12 90 
He He Thr Arg Lys Glu Phe Gin Glu Gly Leu Lys He Phe Phe Pro 
345 350 355 

gga gtg agt gag ttt gga aag gaa tec ate ctt ttt cat tac aca gac 13 38 
Gly Val Ser Glu Phe Gly Lys Glu Ser He Leu Phe His Tyr Thr Asp 
3^0 365 370 375 

tgg gta gat gat cag aga cct gaa aac tac cgt gag gec ttg ggt gat 1386 
Trp Val Asp Asp Gin Arg Pro Glu Asn Tyr Arg Glu Ala Leu Gly Asp 
380 385 390 

gtt gtt ggg gat tat aat ttc ata tgc cct gee ttg gag ttc acc aag 1434 
Val Val Gly Asp Tyr Asn Phe He Cys Pro Ala Leu Glu Phe Thr Lys 
395 400 405 

aag ttc tea gaa tgg gga aat aat gec ttt ttc tac tat ttt gaa cac 1482 
Lys Phe Ser Glu Trp Gly Asn Asn Ala Phe Phe Tyr Tyr Phe Glu His 
410 415 420 

cga tec tec aaa ctt ccg tgg cca gaa tgg atg gga gtg atg cat ggc 153 0 
Arg Ser Ser Lys Leu Pro Trp Pro Glu Trp Met Gly Val Met His Gly 
425 430 435 

tat gaa att gaa ttt gtc ttt ggt tta cct ctg gaa aga aga gat aat 1578 
Tyr Glu He Glu Phe Val Phe Gly Leu Pro Leu Glu Arg Arg Asp Asn 
440 445 450 455 

tac aca aaa gee gag gaa att ttg agt aga tec ata gtg aaa egg tgg 1626 
Tyr Thr Lys Ala Glu Glu He Leu Ser Arg Ser He Val Lys Arg Trp 
460 465 470 

gca aat ttt gca aaa tat ggg aat cca aat gag act cag aac aat age 1674 
Ala Asn Phe Ala Lys Tyr Gly Asn Pro Asn Glu Thr Gin Asn Asn Ser 
475 480 485 

aca age tgg cct gtc ttc aaa age act gaa caa aaa tat eta acc ttg 1722 
Thr Ser Trp Pro Val Phe Lys Ser Thr Glu Gin Lys Tyr Leu Thr Leu 
490 495 500 

aat aca gag tea aca aga ata atg acg aaa eta cgt get caa caa tgt 1770 
Asn Thr Glu Ser Thr Arg He Met Thr Lys Leu Arg Ala Gin Gin Cys 
505 510 515 

cga ttc tgg aca tea ttt ttt cca aaa gtc ttg gaa atg aca gga aat 1818 
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Arg Phe Trp Thr Ser Phe Phe Pro Lys Val Leu Glu Met Thr Gly Asn 
520 525 530 535 

att gat gaa gca gaa tgg gag tgg aaa gca gga ttc cat cgc tgg aac 1866 
He Asp Glu Ala Glu Trp Glu Trp Lys Ala Gly Phe His Arg Trp Asn 
540 545 550 

aat tac atg atg gac tgg aaa aat caa ttt aac gat tac act age aag 1914 
Asn Tyr Met Met Asp Trp Lys Asn Gin Phe Asn Asp Tyr Thr Ser Lys 
555 560 565 

aaa gaa agt tgt gtg ggt etc taattaatag atttaccctt tatagaacat 1965 
Lys Glu Ser Cys Val Gly Leu 
570 

attttccttt agatcaaggc aaaaatatca ggagcttttt tacacaccta ctaaaaaagt 2025 
tattatgtag ctgaaacaaa aatgccagaa ggataatatt gattcctcac atctttaact 208 5 
tagtatttta cctagcattt caaaacccaa atggctagaa catgtttaat taaatttcac 2145 
aatataaagt tctacagtta attatgtgca tattaaaaca atggcctggt tcaatttctt 2205 
tctttcctta ataaatttaa gttttttccc cccaaaatta teagtgetet gcttttagtc 2265 
acgtgtattt tcattaccac tegtaaaaag gtatcttttt taaatgaatt aaatattgaa 2325 
acactgtaca ccatagttta caatattatg tttcctaatt aaaataagaa ttgaatgtca 2385 
atatgagata ttaaaataag cacagaaaat c 2416 

<210> 4 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinesterase variant 
<400> 4 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

1 5 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp He Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp He Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu He Trp 

100 105 110 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 



Glu Ala Pro Gly 

Trp Val Gin Lys 
180 

Thr Leu Phe Gly 
195 

Leu Ser Pro Gly 
210 

Gly Ser Phe Asn 
225 

Asn Arg Thr Leu 

Glu Thr Glu He 
260 

Leu Leu Asn Glu 
275 

Asn Phe Gly Pro 
290 

He Leu Leu Glu 
305 

Val Asn Lys Asp 

Phe Ser Lys Asp 
340 

Gly Leu Lys He 
355 

He Leu Phe His 

370 

Tyr Arg Glu Ala 
385 

Pro Ala Leu Glu 

Phe Phe Tyr Tyr 
420 

Trp Met Gly Val 
435 

Pro Leu Glu Arg 
450 

Arg Ser He Val 
465 

Asn Glu Thr Gin 

Glu Gin Lys Tyr 
500 

Lys Leu Arg Ala 
515 

Val Leu Glu Met 
530 

Ala Gly Phe His 
545 

Phe Asn Asp Tyr 



Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 
200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 
230 

Asn Leu Ala Lys 
245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 
295 

Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 
325 

Asn Asn Ser He 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 
375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Asp Asn Tyr 
455 

Lys Arg Trp Ala 
470 

Asn Asn Ser Thr 
485 

Leu Thr Leu Asn 

Gin Gin Cys Arg 
520 

Thr Gly Asn He 
535 

Arg Trp Asn Asn 
550 

Thr Ser Lys Lys 
565 



- 10 - 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 

Phe Thr Arg Ala 
220 

Val Thr Ser Leu 
235 

Leu Thr Gly Cys 
250 

Arg Asn Lys Asp 
265 

Pro Tyr Gly Thr 

Asp Phe Leu Thr 
300 

Lys Lys Thr Gin 
315 

Phe Leu Val Tyr 
330 

He Thr Arg Lys 
345 

Val Ser Glu Phe 

Val Asp Asp Gin 
380 

Val Gly Asp Tyr 
395 

Phe Ser Glu Trp 
410 

Ser Ser Lys Leu 
425 

Glu He Glu Phe 

Thr Lys Ala Glu 
460 

Asn Phe Ala Lys 
475 

Ser Trp Pro Val 
490 

Thr Glu Ser Thr 
505 

Phe Trp Thr Ser 

Asp Glu Ala Glu 
540 

Tyr Met Met Asp 
555 

Glu Ser Cys Val 
570 



Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 
270 

Pro Leu Gly Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 

Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Arg He Met Thr 
510 

Phe Phe Pro Lys 
525 

Trp Glu Trp Lys 

Trp Lys Asn Gin 
560 

Gly Leu 
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<210> 5 
<211> 2416 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Human Butyrylcholinesterase variant 
<221> CDS 

<222> (214) . . . (1935) 



<400> 5 

tactgaatgt cagtgcagtc caatttacag 
ccgaagtatt acatgatttt cactccttgc 
gaaatcaata tgcatagcaa agtcacaatc 
ttgctctgca tgcttattgg gaagtcacat 



gctggagcag cagctgcatc ctgcatttcc 60 
aaactttacc atctttgttg cagagaatcg 12 0 
atatgcatca gatttctctt ttggtttctt 180 
act gaa gat gac ate ata att gca 234 
Glu Asp Asp lie lie lie Ala 
1 5 



aca aag aat gga aaa gtc aga ggg atg aac ttg aca gtt ttt ggt ggc 282 
Thr Lys Asn Gly Lys Val Arg Gly Met Asn Leu Thr Val Phe Gly Gly 
10 15 20 



acg gta aca gec ttt ctt gga att ccc tat gca cag cca cct ctt ggt 33 0 
Thr Val Thr Ala Phe Leu Gly lie Pro Tyr Ala Gin Pro Pro Leu Gly 
25 30 35 



aga ctt cga ttc aaa aag cca cag tct ctg acc aag tgg tct gat att 3 78 
Arg Leu Arg Phe Lys Lys Pro Gin Ser Leu Thr Lys Trp Ser Asp lie 
40 45 50 55 



tgg aat gec aca aaa tat gca aat tct tgc tgt cag aac ata gat caa 426 
Trp Asn Ala Thr Lys Tyr Ala Asn Ser Cys Cys Gin Asn lie Asp Gin 
60 65 70 



agt ttt cca ggc ttc cat gga tea gag atg tgg aac cca aac act gac 4 74 
Ser Phe Pro Gly Phe His Gly Ser Glu Met Trp Asn Pro Asn Thr Asp 
75 80 85 



etc agt gaa gac tgt tta tat eta aat gta tgg att cca gca cct aaa 522 
Leu Ser Glu Asp Cys Leu Tyr Leu Asn Val Trp lie Pro Ala Pro Lys 
90 95 100 



cca aaa aat gec act gta ttg ata tgg att tat ggt ggt ggt ttt caa 570 
Pro Lys Asn Ala Thr Val Leu lie Trp lie Tyr Gly Gly Gly Phe Gin 
105 110 115 



act gga aca tea tct tta cat gtt tat gat ggc aag ttt ctg get egg 618 
Thr Gly Thr Ser Ser Leu His Val Tyr Asp Gly Lys Phe Leu Ala Arg 
120 125 130 135 



gtt gaa aga gtt att gta gtg tea atg aac tat agg gtg ggt gee eta 666 
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Val Glu Arg Val He Val Val Ser Met Asn Tyr Arg Val Gly Ala Leu 
140 145 150 

gga ttc tta get ttg cca gga aat cct gag get cca ggg aac atg ggt 714 
Gly Phe Leu Ala Leu Pro Gly Asn Pro Glu Ala Pro Gly Asn Met Gly 
155 160 165 

tta ttt gat caa cag ttg get ctt cag tgg gtt caa aaa aat ata gca 762 
Leu Phe Asp Gin Gin Leu Ala Leu Gin Trp Val Gin Lys Asn He Ala 
170 175 180 

gee ttt ggt gga aat cct aaa agt gta act etc ttt gga gaa agt gca 
Ala Phe Gly Gly Asn Pro Lys Ser Val Thr Leu Phe Gly Glu Ser Ala 
185 190 195 

gga gca get tea gtt age ctg cat ttg ctt tct cct gga age cat tea 
Gly Ala Ala Ser Val Ser Leu His Leu Leu Ser Pro Gly Ser His Ser 
200 205 210 215 

ttg ttc acc aga gec att ctg caa agt gga tec ttt aat get cct tgg 
Leu Phe Thr Arg Ala He Leu Gin Ser Gly Ser Phe Asn Ala Pro Trp 
220 225 230 

gcg gta aca tct ctt tat gaa get agg aac aga acg ttg aac tta get 
Ala Val Thr Ser Leu Tyr Glu Ala Arg Asn Arg Thr Leu Asn Leu Ala 
235 240 245 

aaa ttg act ggt tgc tct aga gag aat gag act gaa ata ate aag tgt 
Lys Leu Thr Gly Cys Ser Arg Glu Asn Glu Thr Glu He He Lys Cys 
250 255 260 

ctt aga aat aaa gat ccc caa gaa att ctt ctg aat gaa gca ttt gtt 
Leu Arg Asn Lys Asp Pro Gin Glu He Leu Leu Asn Glu Ala Phe Val 
265 270 275 

gtc ccc tat ggg act cag ttg tea gta aac ttt ggt ccg acc gtg gat 
Val Pro Tyr Gly Thr Gin Leu Ser Val Asn Phe Gly Pro Thr Val Asp 
280 285 290 295 

ggt gat ttt etc act gac atg cca gac ata tta ctt gaa ctt gga caa 1146 
Gly Asp Phe Leu Thr Asp Met Pro Asp He Leu Leu Glu Leu Gly Gin 
300 305 310 

ttt aaa aaa acc cag att ttg gtg ggt gtt aat aaa gat gaa ggg aca 1194 
Phe Lys Lys Thr Gin He Leu Val Gly Val Asn Lys Asp Glu Gly Thr 
315 320 325 

get ttt tta gtc tat ggt get cct ggc ttc age aaa gat aac aat agt 1242 
Ala Phe Leu Val Tyr Gly Ala Pro Gly Phe Ser Lys Asp Asn Asn Ser 
330 335 340 

ate ata act aga aaa gaa ttt cag gaa ggt tta aaa ata ttt ttt cca 12 90 
He He Thr Arg Lys Glu Phe Gin Glu Gly Leu Lys He Phe Phe Pro 



810 



858 



906 



954 



1002 



1050 



1098 
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345 350 355 

gga gtg agt gag ttt gga aag gaa tec ate ctt ttt cat tac aca gac 1338 
Gly Val Ser Glu Phe Gly Lys Glu Ser He Leu Phe His Tyr Thr Asp 
360 365 370 375 

tgg gta gat gat cag aga cct gaa aac tac cgt gag gec ttg ggt gat 1386 
Trp Val Asp Asp Gin Arg Pro Glu Asn Tyr Arg Glu Ala Leu Gly Asp 
380 385 390 

gtt gtt ggg gat tat aat ttc ata tgc cct gec ttg gag ttc acc aag 1434 
Val Val Gly Asp Tyr Asn Phe He Cys Pro Ala Leu Glu Phe Thr Lys 
395 400 405 

aag ttc tea gaa tgg gga aat aat gec ttt ttc tac tat ttt gaa cac 1482 
Lys Phe Ser Glu Trp Gly Asn Asn Ala Phe Phe Tyr Tyr Phe Glu His 
410 415 420 

cga tec tec aaa ctt ccg tgg cca gaa tgg atg gga gtg atg cat ggc 153 0 
Arg Ser Ser Lys Leu Pro Trp Pro Glu Trp Met Gly Val Met His Gly 
425 430 435 

tat gaa att gaa ttt gtc ttt ggt tta cct ctg gaa aga aga gat aat 1578 
Tyr Glu He Glu Phe Val Phe Gly Leu Pro Leu Glu Arg Arg Asp Asn 
440 445 450 455 

tac aca aaa gec gag gaa att ttg agt aga tec ata gtg aaa egg tgg 1626 
Tyr Thr Lys Ala Glu Glu He Leu Ser Arg Ser He Val Lys Arg Trp 
460 465 470 

gca aat ttt gca aaa tat ggg aat cca aat gag act cag aac aat age 16 74 
Ala Asn Phe Ala Lys Tyr Gly Asn Pro Asn Glu Thr Gin Asn Asn Ser 
475 480 485 

aca age tgg cct gtc ttc aaa age act gaa caa aaa tat eta acc ttg 1722 
Thr Ser Trp Pro Val Phe Lys Ser Thr Glu Gin Lys Tyr Leu Thr Leu 
490 495 500 

aat aca gag tea aca aga ata atg acg aaa eta cgt get caa caa tgt 1770 
Asn Thr Glu Ser Thr Arg He Met Thr Lys Leu Arg Ala Gin Gin Cys 
505 510 515 

cga ttc tgg aca tea ttt ttt cca aaa gtc ttg gaa atg aca gga aat 1818 
Arg Phe Trp Thr Ser Phe Phe Pro Lys Val Leu Glu Met Thr Gly Asn 
520 525 530 535 

att gat gaa gca gaa tgg gag tgg aaa gca gga ttc cat cgc tgg aac 1866 
He Asp Glu Ala Glu Trp Glu Trp Lys Ala Gly Phe His Arg Trp Asn 
540 545 550 

aat tac atg atg gac tgg aaa aat caa ttt aac gat tac act age aag 1914 
Asn Tyr Met Met Asp Trp Lys Asn Gin Phe Asn Asp Tyr Thr Ser Lys 
555 560 565 
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aaa gaa agt tgt gtg ggt etc taattaatag atttaccctt tatagaacat 1965 
Lys Glu Ser Cys Val Gly Leu 
570 

attttccttt agatcaaggc aaaaatatca ggagcttttt tacacaccta ctaaaaaagt 2025 
tattatgtag ctgaaacaaa aatgccagaa ggataatatt gattcctcac atctttaact 2085 
tagtatttta cctagcattt caaaacccaa atggctagaa catgtttaat taaatttcac 2145 
aatataaagt tctacagtta attatgtgca tattaaaaca atggcctggt tcaatttctt 22 05 
tctttcctta ataaatttaa gttttttccc cccaaaatta teagtgetet gcttttagtc 2265 
acgtgtattt tcattaccac tegtaaaaag gtatcttttt taaatgaatt aaatattgaa 2325 
acactgtaca ccatagttta caatattatg tttcctaatt aaaataagaa ttgaatgtca 2385 
atatgagata ttaaaataag cacagaaaat c 2416 

<210> 6 

<211> 574 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Human Butyrylcholinesterase variant 



<400> 6 

Glu Asp Asp lie 
1 

Asn Leu Thr Val 
20 

Tyr Ala Gin Pro 
35 

Leu Thr Lys Trp 
50 

Cys Cys Gin Asn 
65 

Met Trp Asn Pro 

Val Trp lie Pro 
100 

lie Tyr Gly Gly 
115 

Asp Gly Lys Phe 
130 

Asn Tyr Arg Val 
145 

Glu Ala Pro Gly 

Trp Val Gin Lys 
180 

Thr Leu Phe Gly 
195 

Leu Ser Pro Gly 
210 

Gly Ser Phe Asn 
225 



lie He Ala Thr 
5 

Phe Gly Gly Thr 

Pro Leu Gly Arg 
40 

Ser Asp He Trp 
55 

He Asp Gin Ser 
70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 
135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 
200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 
230 



Lys Asn Gly Lys 
10 

Val Thr Ala Phe 
25 

Leu Arg Phe Lys 

Asn Ala Thr Lys 
60 

Phe Pro Gly Phe 
75 

Ser Glu Asp Cys 
90 

Lys Asn Ala Thr 
105 

Gly Thr Ser Ser 

Glu Arg Val He 
140 

Phe Leu Ala Leu 
155 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 

Phe Thr Arg Ala 
220 

Val Thr Ser Leu 
235 



Val Arg Gly Met 
15 

Leu Gly He Pro 
30 

Lys Pro Gin Ser 
45 

Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 
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Asn Arg Thr Leu 

Glu Thr Glu He 
260 

Leu Leu Asn Glu 
275 

Asn Phe Gly Pro 
290 

He Leu Leu Glu 
305 

Val Asn Lys Asp 

Phe Ser Lys Asp 
340 

Gly Leu Lys He 
355 

He Leu Phe His 
370 

Tyr Arg Glu Ala 
385 

Pro Ala Leu Glu 

Phe Phe Tyr Tyr 
420 

Trp Met Gly Val 
435 

Pro Leu Glu Arg 
450 

Arg Ser He Val 
465 

Asn Glu Thr Gin 

Glu Gin Lys Tyr 
500 

Lys Leu Arg Ala 
515 

Val Leu Glu Met 
530 

Ala Gly Phe His 
545 

Phe Asn Asp Tyr 



Asn Leu Ala Lys 
245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 
295 

Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 
325 

Asn Asn Ser He 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 
375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Asp Asn Tyr 
455 

Lys Arg Trp Ala 
470 

Asn Asn Ser Thr 
485 

Leu Thr Leu Asn 

Gin Gin Cys Arg 
520 

Thr Gly Asn He 
535 

Arg Trp Asn Asn 
550 

Thr Ser Lys Lys 
565 



Leu Thr Gly Cys 
250 

Arg Asn Lys Asp 
265 

Pro Tyr Gly Thr 

Asp Phe Leu Thr 
300 

Lys Lys Thr Gin 
315 

Phe Leu Val Tyr 
330 

He Thr Arg Lys 
345 

Val Ser Glu Phe 

Val Asp Asp Gin 
380 

Val Gly Asp Tyr 
395 

Phe Ser Glu Trp 
410 

Ser Ser Lys Leu 
425 

Glu He Glu Phe 

Thr Lys Ala Glu 
460 

Asn Phe Ala Lys 
475 

Ser Trp Pro Val 
490 

Thr Glu Ser Thr 
505 

Phe Trp Thr Ser 

Asp Glu Ala Glu 
540 

Tyr Met Met Asp 
555 

Glu Ser Cys Val 
570 



Ser Arg Glu Asn 
255 

Pro Gin Glu He 
270 

Gin Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 

Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Arg He Met Thr 
510 

Phe Phe Pro Lys 
525 

Trp Glu Trp Lys 

Trp Lys Asn Gin 
560 

Gly Leu 



<210> 7 
<211> 2416 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinesterase variant 
<22l> CDS 



16 - 



<222> (214) . . . (1935) 



<400> 7 

tactgaatgt cagtgcagtc caatttacag gctggagcag cagctgcatc ctgcatttcc 60 
ccgaagtatt acatgatttt cactccttgc aaactttacc atctttgttg cagagaatcg 120 
gaaatcaata tgcatagcaa agtcacaatc atatgcatca gatttctctt ttggtttctt 18 0 
ttgctctgca tgcttattgg gaagtcacat act gaa gat gac ate ata att gca 234 

Glu Asp Asp lie lie lie Ala 
1 5 

aca aag aat gga aaa gtc aga ggg atg aac ttg aca gtt ttt ggt ggc 282 
Thr Lys Asn Gly Lys Val Arg Gly Met Asn Leu Thr Val Phe Gly Gly 
10 15 20 

&cg gta aca gec ttt ctt gga att ccc tat gca cag cca cct ctt ggt 330 
Thr Val Thr Ala Phe Leu Gly lie Pro Tyr Ala Gin Pro Pro Leu Gly 
25 30 35 

aga ctt cga ttc aaa aag cca cag tct ctg acc aag tgg tct gat att 3 78 
Arg Leu Arg Phe Lys Lys Pro Gin Ser Leu Thr Lys Trp Ser Asp lie 
40 45 50 55 

tgg aat gec aca aaa tat gca aat tct tgc tgt cag aac ata gat caa 426 
Trp Asn Ala Thr Lys Tyr Ala Asn Ser Cys Cys Gin Asn lie Asp Gin 
60 65 70 

agt ttt cca ggc ttc cat gga tea gag atg tgg aac cca aac act gac 474 
Ser Phe Pro Gly Phe His Gly Ser Glu Met Trp Asn Pro Asn Thr Asp 
75 80 85 

etc agt gaa gac tgt tta tat eta aat gta tgg att cca gca cct aaa 522 
Leu Ser Glu Asp Cys Leu Tyr Leu Asn Val Trp lie Pro Ala Pro Lys 
90 95 100 

cca aaa aat gec act gta ttg ata tgg att tat ggt ggt ggt ttt caa 570 
Pro Lys Asn Ala Thr Val Leu lie Trp lie Tyr Gly Gly Gly Phe Gin 
105 110 115 

act gga aca tea tct tta cat gtt tat gat ggc aag ttt ctg get egg 618 
Thr Gly Thr Ser Ser Leu His Val Tyr Asp Gly Lys Phe Leu Ala Arg 
120 125 130 135 

gtt gaa aga gtt att gta gtg tea atg aac tat agg gtg ggt gee eta 666 
Val Glu Arg Val He Val Val Ser Met Asn Tyr Arg Val Gly Ala Leu 
140 145 150 

gga ttc tta get ttg cca gga aat cct gag get cca ggg aac atg ggt 714 
Gly Phe Leu Ala Leu Pro Gly Asn Pro Glu Ala Pro Gly Asn Met Gly 
155 160 165 



tta ttt gat caa cag ttg get ctt cag tgg gtt caa aaa aat ata gca 
Leu Phe Asp Gin Gin Leu Ala Leu Gin Trp Val Gin Lys Asn He Ala 
170 175 180 



762 
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gcc ttt ggt gga aat cct aaa agt gta act etc ttt gga gaa agt gca 810 
Ala Phe Gly Gly Asn Pro Lys Ser Val Thr Leu Phe Gly Glu Ser Ala 
185 190 195 

gga gca get tea gtt age ctg cat ttg ctt tct cct gga age cat tea 858 
Gly Ala Ala Ser Val Ser Leu His Leu Leu Ser Pro Gly Ser His Ser 
200 205 210 215 

ttg ttc acc aga gcc att ctg caa agt gga tec ttt aat get cct tgg 906 
Leu Phe Thr Arg Ala lie Leu Gin Ser Gly Ser Phe Asn Ala Pro Trp 
220 225 230 

gcg gta aca tct ctt tat gaa get agg aac aga acg ttg aac tta get 954 
Ala Val Thr Ser Leu Tyr Glu Ala Arg Asn Arg Thr Leu Asn Leu Ala 
235 240 245 

aaa ttg act ggt tgc tct aga gag aat gag act gaa ata ate aag tgt 1002 
Lys Leu Thr Gly Cys Ser Arg Glu Asn Glu Thr Glu lie lie Lys Cys 
250 255 260 

ctt aga aat aaa gat ccc caa gaa att ctt ctg aat gaa gca ttt gtt 1050 
Leu Arg Asn Lys Asp Pro Gin Glu lie Leu Leu Asn Glu Ala Phe Val 
265 270 275 

gtc ccc tat ggg act teg ttg tea gta aac ttt ggt ccg acc gtg gat 1098 
Val Pro Tyr Gly Thr Ser Leu Ser Val Asn Phe Gly Pro Thr Val Asp 
280 285 290 295 

ggt gat ttt etc act gac atg cca gac ata tta ctt gaa ctt gga caa 1146 
Gly Asp Phe Leu Thr Asp Met Pro Asp lie Leu Leu Glu Leu Gly Gin 
300 305 310 

ttt aaa aaa acc cag att ttg gtg ggt gtt aat aaa gat gaa ggg aca 1194 
Phe Lys Lys Thr Gin lie Leu Val Gly Val Asn Lys Asp Glu Gly Thr 
315 320 325 

get ttt tta gtc tat ggt get cct ggc ttc age aaa gat aac aat agt 1242 
Ala Phe Leu Val Tyr Gly Ala Pro Gly Phe Ser Lys Asp Asn Asn Ser 
330 335 340 

ate ata act aga aaa gaa ttt cag gaa ggt tta aaa ata ttt ttt cca 1290 
He He Thr Arg Lys Glu Phe Gin Glu Gly Leu Lys He Phe Phe Pro 
345 350 355 

gga gtg agt gag ttt gga aag gaa tec ate ctt ttt cat tac aca gac 133 8 
Gly Val Ser Glu Phe Gly Lys Glu Ser He Leu Phe His Tyr Thr Asp 
360 365 370 375 

tgg gta gat gat cag aga cct gaa aac tac cgt gag gcc ttg ggt gat 1386 
Trp Val Asp Asp Gin Arg Pro Glu Asn Tyr Arg Glu Ala Leu Gly Asp 
380 385 390 
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gtt gtt ggg gat tat aat ttc ata tgc cct gcc ttg gag ttc acc aag 1434 
Val Val Gly Asp Tyr Asn Phe lie Cys Pro Ala Leu Glu Phe Thr Lys 
395 400 405 

aag ttc tea gaa tgg gga aat aat gcc ttt ttc tac tat ttt gaa cac 1482 
Lys Phe Ser Glu Trp Gly Asn Asn Ala Phe Phe Tyr Tyr Phe Glu His 
410 415 420 

cga tec tec aaa ctt ccg tgg cca gaa tgg atg gga gtg atg cat ggc 153 0 
Arg Ser Ser Lys Leu Pro Trp Pro Glu Trp Met Gly Val Met His Gly 
425 430 435 

tat gaa att gaa ttt gtc ttt ggt tta cct ctg gaa aga aga gat aat 1578 
Tyr Glu lie Glu Phe Val Phe Gly Leu Pro Leu Glu Arg Arg Asp Asn 
440 445 450 455 

tac aca aaa gcc gag gaa att ttg agt aga tec ata gtg aaa egg tgg 1626 
Tyr Thr Lys Ala Glu Glu lie Leu Ser Arg Ser He Val Lys Arg Trp 
460 465 470 

gca aat ttt gca aaa tat ggg aat cca aat gag act cag aac aat age 1674 
Ala Asn Phe Ala Lys Tyr Gly Asn Pro Asn Glu Thr Gin Asn Asn Ser 
475 480 485 

aca age tgg cct gtc ttc aaa age act gaa caa aaa tat eta acc ttg 1722 
Thr Ser Trp Pro Val Phe Lys Ser Thr Glu Gin Lys Tyr Leu Thr Leu 
490 495 500 

aat aca gag tea aca aga ata atg acg aaa eta cgt get caa caa tgt 1770 
Asn Thr Glu Ser Thr Arg He Met Thr Lys Leu Arg Ala Gin Gin Cys 
505 510 515 

cga ttc tgg aca tea ttt ttt cca aaa gtc ttg gaa atg aca gga aat 1818 
Arg Phe Trp Thr Ser Phe Phe Pro Lys Val Leu Glu Met Thr Gly Asn 
520 525 530 535 

att gat gaa gca gaa tgg gag tgg aaa gca gga ttc cat cgc tgg aac 1866 
He Asp Glu Ala Glu Trp Glu Trp Lys Ala Gly Phe His Arg Trp Asn 
540 545 550 

aat tac atg atg gac tgg aaa aat caa ttt aac gat tac act age aag 1914 
Asn Tyr Met Met Asp Trp Lys Asn Gin Phe Asn Asp Tyr Thr Ser Lys 
555 560 565 



aaa gaa agt tgt gtg ggt etc taattaatag atttaccctt tatagaacat 1965 
Lys Glu Ser Cys Val Gly Leu 
570 

attttccttt agatcaaggc aaaaatatca ggagcttttt tacacaccta ctaaaaaagt 2025 
tattatgtag ctgaaacaaa aatgccagaa ggataatatt gattcctcac atctttaact 2 08 5 
tagtatttta cctagcattt caaaacccaa atggctagaa catgtttaat taaatttcac 2145 
aatataaagt tctacagtta attatgtgca tattaaaaca atggcctggt tcaatttctt 22 05 
tctttcctta ataaatttaa gttttttccc cccaaaatta teagtgetet gcttttagtc 2265 
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acgtgtattt tcattaccac tcgtaaaaag gtatcttttt taaatgaatt aaatattgaa 2325 
acactgtaca ccatagttta caatattatg tttcctaatt aaaataagaa ttgaatgtca 2385 
atatgagata ttaaaataag cacagaaaat c 2416 

<210> 8 
<211> 574 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human But yrylcholinest erase variant 



<400> 8 

Glu Asp Asp lie lie lie Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly lie Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 

35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Cys Gin Asn lie Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp lie Pro Ala Pro Lys Pro Lys Asn Ala Thr Val Leu lie Trp 

100 105 110 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu His Val Tyr 

115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Ala Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Ala Ser Val Ser Leu His Leu 

195 200 205 

Leu Ser Pro Gly Ser His Ser Leu Phe Thr Arg Ala He Leu Gin Ser 

210 215 220 

Gly Ser Phe Asn Ala Pro Trp Ala Val Thr Ser Leu Tyr Glu Ala Arg 
225 230 235 240 

Asn Arg Thr Leu Asn Leu Ala Lys Leu Thr Gly Cys Ser Arg Glu Asn 

245 250 255 

Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Ser Leu Ser Val 

275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 
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Val Asn Lys Asp 

Phe Ser Lys Asp 
340 

Gly Leu Lys lie 
355 

lie Leu Phe His 
370 

Tyr Arg Glu Ala 
385 

Pro Ala Leu Glu 

Phe Phe Tyr Tyr 
420 

Trp Met Gly Val 
435 

Pro Leu Glu Arg 
450 

Arg Ser lie Val 
465 

Asn Glu Thr Gin 

Glu Gin Lys Tyr 
500 

Lys Leu Arg Ala 
515 

Val Leu Glu Met 
530 

Ala Gly Phe His 
545 

Phe Asn Asp Tyr 



Glu Gly Thr Ala 
325 

Asn Asn Ser lie 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 
375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Asp Asn Tyr 
455 

Lys Arg Trp Ala 
470 

Asn Asn Ser Thr 
485 

Leu Thr Leu Asn 

Gin Gin Cys Arg 
520 

Thr Gly Asn lie 
535 

Arg Trp Asn Asn 
550 

Thr Ser Lys Lys 
565 



Phe Leu Val Tyr 
330 

lie Thr Arg Lys 
345 

Val Ser Glu Phe 

Val Asp Asp Gin 
380 

Val Gly Asp Tyr 
395 

Phe Ser Glu Trp 
410 

Ser Ser Lys Leu 
425 

Glu He Glu Phe 

Thr Lys Ala Glu 
460 

Asn Phe Ala Lys 
475 

Ser Trp Pro Val 
490 

Thr Glu Ser Thr 
505 

Phe Trp Thr Ser 

Asp Glu Ala Glu 
540 

Tyr Met Met Asp 
555 

Glu Ser Cys Val 
570 



Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 

Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Arg He Met Thr 
510 

Phe Phe Pro Lys 
525 

Trp Glu Trp Lys 

Trp Lys Asn Gin 
560 

Gly Leu 



<210> 9 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinesterase variant 
<400> 9 

Asn He Asp Gin Ser Phe Pro Gly Phe His Gly Ser Glu Met Trp 
1 5 10 15 



<210> 10 
<211> 12 
<212> PRT 

<213> Artificial Sequence 



<220> 



- 21 - 



<223> Human Butyrylcholinest erase variant 
<400> 10 

Leu He Trp He Tyr Gly Gly Gly Phe Gin Thr Gly 
15 10 



<210> 11 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinesterase variant 
<400> 11 

Leu Phe Gly Glu Ser Ala Gly Ala 
1 5 



<210> 12 
<211> 11 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinesterase variant 
<400> 12 

Ser Gly Ser Phe Asn Ala Pro Trp Ala Val Thr 
15 10 



<210> 13 
<211> 13 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinesterase variant 
<400> 13 

Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val Asn 
15 10 



<210> 14 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinesterase variant 
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<400> 14 

Thr Ala Phe Leu Val Tyr 
1 5 



<210> 15 
<211> 14 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Human Butyrylcholinest erase variant 
<400> 15 

Pro Trp Pro Glu Trp Met Gly Val Met His Gly Tyr Glu He 
15 10 



<210> 16 

<211> 2416 

<212> DNA 

<213> Homo sapiens 

<400> 16 

tactgaatgt cagtgcagtc caatttacag gctggagcag cagctgcatc ctgcatttcc 60 
ccgaagtatt acatgatttt cactccttgc aaactttacc atctttgttg cagagaatcg 12 0 
gaaatcaata tgcatagcaa agtcacaatc atatgcatca gatttctctt ttggtttctt 180 
ttgctctgca tgcttattgg gaagtcacat actgaagatg acatcataat tgcaacaaag 24 0 
aatggaaaag tcagagggat gaacttgaca gtttttggtg gcacggtaac agcctttctt 300 
ggaattccct atgcacagcc acctcttggt agacttcgat tcaaaaagcc acagtctctg 36 0 
accaagtggt ctgatatttg gaatgccaca aaatatgcaa attcttgctg tcagaacata 42 0 
gatcaaagtt ttccaggctt ccatggatca gagatgtgga acccaaacac tgacctcagt 480 
gaagactgtt tatatctaaa tgtatggatt ccagcaccta aaccaaaaaa tgccactgta 540 
ttgatatgga tttatggtgg tggttttcaa actggaacat catctttaca tgtttatgat 600 
ggcaagtttc tggctcgggt tgaaagagtt attgtagtgt caatgaacta tagggtgggt 660 
gccctaggat tcttagcttt gccaggaaat cctgaggctc cagggaacat gggtttattt 720 
gatcaacagt tggctcttca gtgggttcaa aaaaatatag cagcctttgg tggaaatcct 78 0 
aaaagtgtaa ctctctttgg agaaagtgca ggagcagctt cagttagcct gcatttgctt 84 0 
tctcctggaa gccattcatt gttcaccaga gccattctgc aaagtggatc ctttaatgct 900 
ccttgggcgg taacatctct ttatgaagct aggaacagaa cgttgaactt agctaaattg 960 
actggttgct ctagagagaa tgagactgaa ataatcaagt gtcttagaaa taaagatccc 1020 
caagaaattc ttctgaatga agcatttgtt gtcccctatg ggactccttt gtcagtaaac 1080 
tttggtccga ccgtggatgg tgattttctc actgacatgc cagacatatt acttgaactt 1140 
ggacaattta aaaaaaccca gattttggtg ggtgttaata aagatgaagg gacagctttt 12 00 
ttagtctatg gtgctcctgg cttcagcaaa gataacaata gtatcataac tagaaaagaa 126 0 
tttcaggaag gtttaaaaat attttttcca ggagtgagtg agtttggaaa ggaatccatc 132 0 
ctttttcatt acacagactg ggtagatgat cagagacctg aaaactaccg tgaggccttg 13 80 
ggtgatgttg ttggggatta taatttcata tgccctgcct tggagttcac caagaagttc 1440 
tcagaatggg gaaataatgc ctttttctac tattttgaac accgatcctc caaacttccg 1500 
tggccagaat ggatgggagt gatgcatggc tatgaaattg aatttgtctt tggtttacct 156 0 
ctggaaagaa gagataatta cacaaaagcc gaggaaattt tgagtagatc catagtgaaa 1620 
cggtgggcaa attttgcaaa atatgggaat ccaaatgaga ctcagaacaa tagcacaagc 1680 
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tggcctgtct tcaaaagcac tgaacaaaaa 
ataatgacga aactacgtgc tcaacaatgt 
ttggaaatga caggaaatat tgatgaagca 
tggaacaatt acatgatgga ctggaaaaat 
agttgtgtgg gtctctaatt aatagattta 
aaggcaaaaa tatcaggagc ttttttacac 
acaaaaatgc cagaaggata atattgattc 
catttcaaaa cccaaatggc tagaacatgt 
agttaattat gtgcatatta aaacaatggc 
tttaagtttt ttccccccaa aattatcagt 
accactcgta aaaaggtatc ttttttaaat 
gtttacaata ttatgtttcc taattaaaat 
ataagcacag aaaatc 



tatctaacct tgaatacaga gtcaacaaga 1740 
cgattctgga catcattttt tccaaaagtc 1800 
gaatgggagt ggaaagcagg attccatcgc 1860 
caatttaacg attacactag caagaaagaa 1920 
ccctttatag aacatatttt cctttagatc 1980 
acctactaaa aaagttatta tgtagctgaa 2040 
ctcacatctt taacttagta ttttacctag 2100 
ttaattaaat ttcacaatat aaagttctac 2160 
ctggttcaat ttctttcttt ccttaataaa 2220 
gctctgcttt tagtcacgtg tattttcatt 22 80 
gaattaaata ttgaaacact gtacaccata 2340 
aagaattgaa tgtcaatatg agatattaaa 2400 

2416 



<210> 17 
<211> 574 
<212> PRT 

<213> Homo sapiens 



<400> 17 
Glu Asp Asp lie 
1 

Asn Leu Thr Val 
20 

Tyr Ala Gin Pro 
35 

Leu Thr Lys Trp 
50 

Cys Cys Gin Asn 
65 

Met Trp Asn Pro 

Val Trp lie Pro 
100 

lie Tyr Gly Gly 
115 

Asp Gly Lys Phe 
130 

Asn Tyr Arg Val 
145 

Glu Ala Pro Gly 

Trp Val Gin Lys 
180 

Thr Leu Phe Gly 
195 

Leu Ser Pro Gly 
210 

Gly Ser Phe Asn 
225 

Asn Arg Thr Leu 
Glu Thr Glu lie 



He He Ala Thr 
5 

Phe Gly Gly Thr 

Pro Leu Gly Arg 
40 

Ser Asp He Trp 
55 

He Asp Gin Ser 
70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 
135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 
200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 
230 

Asn Leu Ala Lys 
245 

He Lys Cys Leu 



Lys Asn Gly Lys 
10 

Val Thr Ala Phe 
25 

Leu Arg Phe Lys 

Asn Ala Thr Lys 
60 

Phe Pro Gly Phe 
75 

Ser Glu Asp Cys 
90 

Lys Asn Ala Thr 
105 

Gly Thr Ser Ser 

Glu Arg Val He 
140 

Phe Leu Ala Leu 
155 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 

Phe Thr Arg Ala 
220 

Val Thr Ser Leu 
235 

Leu Thr Gly Cys 
250 

Arg Asn Lys Asp 



Val Arg Gly Met 
15 

Leu Gly He Pro 
30 

Lys Pro Gin Ser 
45 

Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 
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260 

Leu Leu Asn Glu 
275 

Asn Phe Gly Pro 
290 

lie Leu Leu Glu 
305 

Val Asn Lys Asp 

Phe Ser Lys Asp 
340 

Gly Leu Lys lie 
355 

lie Leu Phe His 
370 

Tyr Arg Glu Ala 
385 

Pro Ala Leu Glu 

Phe Phe Tyr Tyr 
420 

Trp Met Gly Val 
435 

Pro Leu Glu Arg 
450 

Arg Ser lie Val 
465 

Asn Glu Thr Gin 

Glu Gin Lys Tyr 
500 

Lys Leu Arg Ala 
515 

Val Leu Glu Met 
530 

Ala Gly Phe His 
545 

Phe Asn Asp Tyr 



Ala Phe Val Val 
280 

Thr Val Asp Gly 
295 

Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 
325 

Asn Asn Ser lie 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 
375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Asp Asn Tyr 
455 

Lys Arg Trp Ala 
470 

Asn Asn Ser Thr 
485 

Leu Thr Leu Asn 

Gin Gin Cys Arg 
520 

Thr Gly Asn lie 
535 

Arg Trp Asn Asn 
550 

Thr Ser Lys Lys 
565 



265 

Pro Tyr Gly Thr 

Asp Phe Leu Thr 
300 

Lys Lys Thr Gin 
315 

Phe Leu Val Tyr 
330 

lie Thr Arg Lys 
345 

Val Ser Glu Phe 

Val Asp Asp Gin 
380 

Val Gly Asp Tyr 
395 

Phe Ser Glu Trp 
410 

Ser Ser Lys Leu 
425 

Glu lie Glu Phe 

Thr Lys Ala Glu 
460 

Asn Phe Ala Lys 
475 

Ser Trp Pro Val 
490 

Thr Glu Ser Thr 
505 

Phe Trp Thr Ser 

Asp Glu Ala Glu 
540 

Tyr Met Met Asp 
555 

Glu Ser Cys Val 
570 



270 

Pro Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 

Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Arg He Met Thr 
510 

Phe Phe Pro Lys 
525 

Trp Glu Trp Lys 

Trp Lys Asn Gin 
560 

Gly Leu 



<210> 18 
<211> 574 
<212> PRT 

<213> Homo sapiens 
<400> 18 

Glu Asp Asp He He He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 
35 40 45 



Leu Thr Lys Trp 
50 

Cys Cys Gin Asn 
65 

Met Trp Asn Pro 

Val Trp lie Pro 
100 

lie Tyr Gly Gly 
115 

Asp Gly Lys Phe 
130 

Asn Tyr Arg Val 
145 

Glu Ala Pro Gly 

Trp Val Gin Lys 
180 

Thr Leu Phe Gly 
195 

Leu Ser Pro Gly 

210 

Gly Ser Phe Asn 
225 

Asn Arg Thr Leu 

Glu Thr Glu He 
260 

Leu Leu Asn Glu 
275 

Asn Phe Gly Pro 
290 

He Leu Leu Glu 
305 

Val Asn Lys Asp 

Phe Ser Lys Asp 
340 

Gly Leu Lys He 
355 

He Leu Phe His 
370 

Tyr Arg Glu Ala 
385 

Pro Ala Leu Glu 

Phe Phe Tyr Tyr 
420 

Trp Met Gly Val 
435 

Pro Leu Glu Arg 
450 

Arg Ser He Val 



Ser Asp He Trp 
55 

He Gly Gin Ser 
70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 
135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 
200 

Ser His Ser Leu 

215 

Ala Pro Trp Ala 
230 

Asn Leu Ala Lys 
245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 
295 

Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 
325 

Asn Asn Ser He 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 
375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Asp Asn Tyr 
455 

Lys Arg Trp Ala 
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Asn Ala Thr Lys 
60 

Phe Pro Gly Phe 
75 

Ser Glu Asp Cys 
90 

Lys Asn Ala Thr 
105 

Gly Thr Ser Ser 

Glu Arg Val He 
140 

Phe Leu Ala Leu 
155 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 

Phe Thr Arg Ala 
220 

Val Thr Ser Leu 
235 

Leu Thr Gly Cys 
250 

Arg Asn Lys Asp 
265 

Pro Tyr Gly Thr 

Asp Phe Leu Thr 
300 

Lys Lys Thr Gin 
315 

Phe Leu Val Tyr 
330 

He Thr Arg Lys 
345 

Val Ser Glu Phe 

Val Asp Asp Gin 
380 

Val Gly Asp Tyr 
395 

Phe Ser Glu Trp 
410 

Ser Ser Lys Leu 
425 

Glu He Glu Phe 

Thr Lys Ala Glu 
460 

Asn Phe Ala Lys 



Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 
270 

Pro Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu He Leu Ser 
Tyr Gly Asn Pro 
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465 

Asn Glu Thr Gin 

Glu Gin Lys Tyr 
500 

Lys Leu Arg Ala 
515 

Val Leu Glu Met 
530 

Ala Gly Phe His 
545 

Phe Asn Asp Tyr 



470 

Asn Asn Ser Thr 
485 

Leu Thr Leu Asn 

Gin Gin Cys Arg 
520 

Thr Gly Asn lie 
535 

Arg Trp Asn Asn 
550 

Thr Ser Lys Lys 
565 



475 

Ser Trp Pro Val 
490 

Thr Glu Ser Thr 
505 

Phe Trp Thr Ser 

Asp Glu Ala Glu 
540 

Tyr Met Met Asp 
555 

Glu Ser Cys Val 
570 



480 

Phe Lys Ser Thr 
495 

Arg lie Met Thr 
510 

Phe Phe Pro Lys 
525 

Trp Glu Trp Lys 

Trp Lys Asn Gin 
560 

Gly Leu 



<210> 19 
<211> 574 
<212> PRT 

<213> Homo sapiens 



<400> 19 
Glu Asp Asp lie 
1 

Asn Leu Thr Val 
20 

Tyr Ala Gin Pro 
35 

Leu Thr Lys Trp 
50 

Cys Cys Gin Asn 
65 

Met Trp Asn Pro 

Val Trp lie Pro 
100 

lie Tyr Gly Gly 
115 

Asp Gly Lys Phe 
130 

Asn Tyr Arg Val 
14 5 

Glu Ala Pro Gly 

Trp Val Gin Lys 
180 

Thr Leu Phe Gly 
195 

Leu Ser Pro Gly 
210 

Gly Ser Phe Asn 
225 

Asn Arg Thr Leu 



lie lie Ala Thr 
5 

Phe Gly Gly Thr 

Pro Leu Gly Arg 
40 

Ser Asp lie Trp 
55 

lie Asp Gin Ser 
70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 
135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn lie Ala Ala 

Glu Ser Ala Gly 
200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 
230 

Asn Leu Ala Lys 
245 



Lys Asn Gly Lys 
10 

Val Thr Ala Phe 
25 

Leu Arg Phe Lys 

Asn Ala Thr Lys 
60 

Phe Pro Gly Phe 
75 

Ser Glu Asp Cys 
90 

Lys Asn Ala Thr 
105 

Gly Thr Ser Ser 

Glu Arg Val lie 
140 

Phe Leu Ala Leu 
155 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 

Phe Thr Arg Ala 
220 

Val Thr Ser Leu 
235 

Leu Thr Gly Cys 
250 



Val Arg Gly Met 
15 

Leu Gly lie Pro 
30 

Lys Pro Gin Ser 
45 

Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Leu lie Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

lie Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 
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Glu Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 

260 265 270 

Leu Leu Asn Glu Ala Phe Val Val Pro Tyr Gly Thr Pro Leu Ser Val 

275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

He Leu Leu Glu Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser He He Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Gly Val Ser Glu Phe Gly Lys Glu Ser 

355 360 365 

He Leu Phe His Tyr Thr Asp Trp Val Asp Asp Gin Arg Pro Glu Asn 

370 375 380 

Tyr Arg Glu Ala Leu Gly Asp Val Val Gly Asp Tyr Asn Phe lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Lys Lys Phe Ser Glu Trp Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 440 445 

Pro Leu Glu Arg Arg Asp Asn Tyr Thr Lys Ala Glu Glu He Leu Ser 

450 455 460 

Arg Ser lie Val Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Glu Thr Gin Asn Asn Ser Thr Ser Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Val Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Thr Arg He Met Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Ser Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Met Thr Gly Asn lie Asp Glu Ala Glu Trp Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Val Gly Leu 
565 570 



<210> 20 
<211> 574 
<212> PRT 

<213> Homo sapiens 

<400> 20 

Glu Asp Asp lie lie He Ala Thr Lys Asn Gly Lys Val Arg Gly Met 

15 10 15 

Asn Leu Thr Val Phe Gly Gly Thr Val Thr Ala Phe Leu Gly He Pro 

20 25 30 

Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Ser 



35 

Leu Thr Lys Trp 
50 

Cys Cys Gin Asn 
65 

Met Trp Asn Pro 

Val Trp lie Pro 
100 

He Tyr Gly Gly 
115 

Asp Gly Lys Phe 
130 

Asn Tyr Arg Val 
145 

Glu Ala Pro Gly 

Trp Val Gin Lys 
180 

Thr Leu Phe Gly 
195 

Leu Ser Pro Gly 
210 

Gly Ser Phe Asn 
225 

Asn Arg Thr Leu 

Glu Thr Glu He 
260 

Leu Leu Asn Glu 

275 

Asn Phe Gly Pro 
290 

He Leu Leu Glu 
305 

Val Asn Lys Asp 

Phe Ser Lys Asp 
340 

Gly Leu Lys He 
355 

lie Leu Phe His 
370 

Tyr Arg Glu Ala 
385 

Pro Ala Leu Glu 

Phe Phe Tyr Tyr 
420 

Trp Met Gly Val 
435 

Pro Leu Glu Arg 
450 



40 

Ser Asp He Trp 
55 

He Asp Gin Ser 
70 

Asn Thr Asp Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 
135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn lie Ala Ala 

Glu Ser Ala Gly 
200 

Ser His Ser Leu 
215 

Ala Pro Trp Ala 
230 

Asn Leu Ala Lys 
245 

He Lys Cys Leu 

Ala Phe Val Val 
280 

Thr Val Asp Gly 
295 

Leu Gly Gin Phe 
310 

Glu Gly Thr Ala 
325 

Asn Asn Ser lie 

Phe Phe Pro Gly 
360 

Tyr Thr Asp Trp 
375 

Leu Gly Asp Val 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Asp Asn Tyr 
455 
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Asn Ala Thr Lys 
60 

Phe Pro Gly Phe 
75 

Ser Glu Asp Cys 
90 

Lys Asn Ala Thr 
105 

Gly Thr Ser Ser 

Glu Arg Val lie 
140 

Phe Leu Ala Leu 
155 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 

Phe Thr Arg Ala 
220 

Val Thr Ser Leu 
235 

Leu Thr Gly Cys 
250 

Arg Asn Lys Asp 
265 

Pro Tyr Gly Thr 

Asp Phe Leu Thr 
300 

Lys Lys Thr Gin 
315 

Phe Leu Val Tyr 
330 

He Thr Arg Lys 
345 

Val Ser Glu Phe 

Val Asp Asp Gin 
380 

Val Gly Asp Tyr 
395 

Phe Ser Glu Trp 
410 

Ser Ser Lys Leu 
425 

Glu He Glu Phe 

Thr Lys Ala Glu 
460 



45 

Tyr Ala Asn Ser 

His Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Leu He Trp 
110 

Leu His Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Glu Asn 
255 

Pro Gin Glu He 

270 

Pro Leu Ser Val 
285 

Asp Met Pro Asp 

He Leu Val Gly 
320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ser 
365 

Arg Pro Glu Asn 

Asn Phe He Cys 
400 

Gly Asn Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu lie Leu Ser 
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Arg Ser lie Val 
465 

Asn Glu Thr Gin 

Glu Gin Lys Tyr 
500 

Lys Leu Arg Ala 
515 

Val Leu Glu Met 
530 

Ala Gly Phe His 
545 

Phe Asn Asp Tyr 



Lys Arg Trp Ala 
470 

Asn Asn Ser Thr 
485 

Leu Thr Leu Asn 

Gin Gin Cys Arg 
520 

Thr Gly Asn lie 
535 

Arg Trp Asn Asn 
550 

Thr Ser Lys Lys 
565 



Asn Phe Ala Lys 
475 

Ser Trp Pro Val 
490 

Thr Glu Ser Thr 
505 

Phe Trp Thr Ser 

Asp Glu Thr Glu 
540 

Tyr Met Met Asp 
555 

Glu Ser Cys Val 
570 



Tyr Gly Asn Pro 
480 

Phe Lys Ser Thr 
495 

Arg lie Met Thr 
510 

Phe Phe Pro Lys 
525 

Trp Glu Trp Lys 

Trp Lys Asn Gin 
560 

Gly Leu 



<210> 21 
<211> 574 
<212> PRT 
<213> Equus 



caballus 



<400> 21 
Glu Glu Asp He 
1 

Asn Leu Pro Val 
20 

Tyr Ala Gin Pro 
35 

Leu Thr Lys Trp 
50 

Cys Tyr Gin Asn 
65 

Met Trp Asn Pro 

Val Trp He Pro 
100 

He Tyr Gly Gly 
115 

Asp Gly Lys Phe 
130 

Asn Tyr Arg Val 
14 5 

Glu Ala Pro Gly 

Trp Val Gin Lys 
180 

Thr Leu Phe Gly 
195 

Leu Ser Pro Arg 
210 

Gly Ser Ser Asn 
225 

Asn Arg Thr Leu 



He He Thr Thr 
5 

Leu Gly Gly Thr 

Pro Leu Gly Arg 
40 

Ser Asn He Trp 
55 

Thr Asp Gin Ser 
70 

Asn Thr Glu Leu 
85 

Ala Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Ala Arg Val 
135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 
200 

Ser Gin Pro Leu 
215 

Ala Pro Trp Ala 
230 

Thr Leu Ala Lys 



Lys Asn Gly Lys 
10 

Val Thr Ala Phe 
25 

Leu Arg Phe Lys 

Asn Ala Thr Lys 
60 

Phe Pro Gly Phe 
75 

Ser Glu Asp Cys 
90 

Lys Asn Ala Thr 
105 

Gly Thr Ser Ser 

Glu Arg Val He 
140 

Phe Leu Ala Leu 
155 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 

Phe Thr Arg Ala 
220 

Val Thr Ser Leu 
235 

Arg Met Gly Cys 



Val Arg Gly Met 
15 

Leu Gly He Pro 
30 

Lys Pro Gin Ser 
45 

Tyr Ala Asn Ser 

Leu Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Met He Trp 
110 

Leu Pro Val Tyr 
125 

Val Val Ser Met 

Ser Glu Asn Pro 
160 

Leu Ala Leu Gin 
175 

Pro Arg Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Gin Ser 

Tyr Glu Ala Arg 
240 

Ser Arg Asp Asn 
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245 250 255 

Glu Thr Glu Met lie Lys Cys Leu Arg Asp Lys Asp Pro Gin Glu lie 

260 265 270 

Leu Leu Asn Glu Val Phe Val Val Pro Tyr Asp Thr Leu Leu Ser Val 

275 280 285 

Asn Phe Gly Pro Thr Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

Thr Leu Leu Gin Leu Gly Gin Phe Lys Arg Thr Gin lie Leu Val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asn Ser lie lie Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys lie Phe Phe Pro Arg Val Ser Glu Phe Gly Arg Glu Ser 

355 360 365 

lie Leu Phe His Tyr Met Asp Trp Leu Asp Asp Gin Arg Ala Glu Asn 

370 375 380 

Tyr Arg Glu Ala Leu Asp Asp Val Val Gly Asp Tyr Asn lie lie Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Arg Lys Phe Ser Glu Leu Gly Asn Asp Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Thr Lys Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu lie Glu Phe Val Phe Gly Leu 

435 440 445 

Pro Leu Glu Arg Arg Val Asn Tyr Thr Arg Ala Glu Glu lie Leu Ser 

450 455 460 

Arg Ser lie Met Lys Arg Trp Ala Asn Phe Ala Lys Tyr Gly Asn Pro 
465 470 475 480 

Asn Gly Thr Gin Asn Asn Ser Thr Arg Trp Pro Val Phe Lys Ser Thr 

485 490 495 

Glu Gin Lys Tyr Leu Thr Leu Asn Thr Glu Ser Pro Lys Val Tyr Thr 

500 505 510 

Lys Leu Arg Ala Gin Gin Cys Arg Phe Trp Thr Leu Phe Phe Pro Lys 

515 520 525 

Val Leu Glu Leu Thr Gly Asn lie Asp Glu Ala Glu Arg Glu Trp Lys 

530 535 540 

Ala Gly Phe His Arg Trp Asn Asn Tyr Met Met Asp Trp Lys Asn Gin 
545 550 555 560 

Phe Asn Asp Tyr Thr Ser Lys Lys Glu Ser Cys Ser Asp Phe 
565 570 



<210> 22 

<211> 574 

<212> PRT 

<213> Felis catus 

<400> 22 

Glu Glu Asp lie lie lie Thr Thr 

1 5 
Asn Leu Pro Val Leu Asp Gly Thr 
20 



Lys Asn Gly Lys Val Arg Gly Met 

10 15 
Val Thr Ala Phe Leu Gly He Pro 
25 30 
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Tyr Ala Gin Pro Pro Leu Gly Arg Leu Arg Phe Lys Lys Pro Gin Phe 

35 40 45 

Leu Thr Lys Trp Ser Asp lie Trp Asn Ala Thr Lys Tyr Ala Asn Ser 

50 55 60 

Cys Tyr Gin Asn Ala Asp Gin Ser Phe Pro Gly Phe Pro Gly Ser Glu 
65 70 75 80 

Met Trp Asn Pro Asn Thr Asp Leu Ser Glu Asp Cys Leu Tyr Leu Asn 

85 90 95 

Val Trp He Pro Thr Pro Lys Pro Lys Asn Ala Thr Val Met He Trp 

100 105 110 

He Tyr Gly Gly Gly Phe Gin Thr Gly Thr Ser Ser Leu Pro Val Tyr 

115 120 125 

Asp Gly Lys Phe Leu Ala Arg Val Glu Arg Val He Val Val Ser Met 

130 135 140 

Asn Tyr Arg Val Gly Ala Leu Gly Phe Leu Ala Leu Pro Gly Asn Pro 
145 150 155 160 

Glu Val Pro Gly Asn Met Gly Leu Phe Asp Gin Gin Leu Ala Leu Gin 

165 170 175 

Trp Val Gin Lys Asn He Ala Ala Phe Gly Gly Asn Pro Lys Ser Val 

180 185 190 

Thr Leu Phe Gly Glu Ser Ala Gly Ala Gly Ser Val Ser Leu His Leu 

195 200 205 

Leu Ser Pro Arg Ser Gin Pro Leu Phe Thr Arg Ala He Leu Gin Ser 

210 215 220 

Gly Ser Ser Asn Ala Pro Trp Ala Val Met Ser Leu Asp Glu Ala Lys 
225 230 235 240 

Asn Arg Thr Leu Thr Leu Ala Lys Phe He Gly Cys Ser Lys Glu Asn 

245 250 255 

Asp Thr Glu He He Lys Cys Leu Arg Asn Lys Asp Pro Gin Glu He 

260 265 270 

Leu Leu Asn Glu Leu Leu Val Val Pro Ser Asp Thr Leu Leu Ser Val 

275 280 285 

Asn Phe Gly Pro Val Val Asp Gly Asp Phe Leu Thr Asp Met Pro Asp 

290 295 300 

Thr Leu Leu Gin Leu Gly Gin Phe Lys Lys Thr Gin He Leu Val Gly 
305 310 315 320 

Val Asn Lys Asp Glu Gly Thr Ala Phe Leu Val Tyr Gly Ala Pro Gly 

325 330 335 

Phe Ser Lys Asp Asn Asp Ser He He Thr Arg Lys Glu Phe Gin Glu 

340 345 350 

Gly Leu Lys He Tyr Phe Pro Gly Val Ser Glu Phe Gly Arg Glu Ala 

355 360 365 

He Leu Phe Tyr Tyr Val Asp Leu Leu Asp Asp Gin Arg Ala Glu Lys 

370 375 380 

Tyr Arg Glu Ala Leu Asp Asp Val Leu Gly Asp Tyr Asn He He Cys 
385 390 395 400 

Pro Ala Leu Glu Phe Thr Thr Lys Phe Ser Glu Leu Gly Asn Asn Ala 

405 410 415 

Phe Phe Tyr Tyr Phe Glu His Arg Ser Ser Gin Leu Pro Trp Pro Glu 

420 425 430 

Trp Met Gly Val Met His Gly Tyr Glu He Glu Phe Val Phe Gly Leu 

435 440 445 

Pro Leu Glu Arg Arg Val Asn Tyr Thr Arg Ala Glu Glu He Leu Ser 
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45 0 






455 








460 


Arg 


Ser lie 


Met 


Asn 


Tyr Trp Ala Asn 


Phe 


Ala 


Lys Tyr Gly Asn Pro 


A C IT 

465 








470 






475 


480 


Asn 


Gly Thr 


Gin 


Asn 


Asn Ser Thr 


Arg 


Trp 


Pro 


Ala Phe Arg Ser Thr 








485 






490 




495 


Asp 


Gin Lys 


Tyr 


Leu 


Thr Leu Asn 


Ala 


Glu 


Ser 


Pro Lys Val Tyr Thr 






500 






505 






510 


Lys 


Leu Arg 


Ala 


Gin 


Gin Cys Arg 


Phe 


Trp 


Thr 


Leu Phe Phe Pro Lys 




r- -i r- 

O-Lb 






520 








525 


Val 


Leu Glu 


Met 


Thr 


Gly Asn lie 


Asp 


Glu 


Ala 


Glu Arg Glu Trp Arg 




530 






535 








540 


Ala 


Gly Phe 


Tyr 


Arg 


Trp Asn Asn 


Tyr 


Met 


Met 


Asp Trp Lys Asn Gin 


545 








550 






555 


560 


Phe 


Asn Asp 


Tyr 


Thr 


Ser Lys Lys 


Glu 


Ser 


Cys Ala Gly Leu 



565 570 



<210> 23 
<211> 574 
<212> PRT 
<213> Rattus sp. 



<400> 23 
Glu Glu Asp Val 
1 

Ser Met Pro lie 

20 

Tyr Ala Gin Pro 
35 

Leu Asn Lys Trp 
50 

Cys Tyr Gin Asn 
65 

Met Trp Asn Pro 

Val Trp He Pro 
100 

Val Tyr Gly Gly 
115 

Asp Gly Lys Phe 
130 

Asn Tyr Arg Val 
145 

Glu Ala Pro Gly 

Trp He Gin Arg 
180 

Thr Leu Phe Gly 
195 

Leu Cys Pro Gin 
210 

Gly Ser Ser Asn 
225 



He lie Thr Thr 
5 

Leu Gly Gly Thr 

Pro Leu Gly Ser 
40 

Pro Asp Val Tyr 
55 

He Asp Gin Ala 
70 

Asn Thr Asn Leu 
85 

Val Pro Lys Pro 

Gly Phe Gin Thr 
120 

Leu Thr Arg Val 
135 

Gly Ala Leu Gly 
150 

Asn Met Gly Leu 
165 

Asn He Ala Ala 

Glu Ser Ala Gly 
200 

Ser Tyr Pro Leu 
215 

Ala Pro Trp Ala 
230 



Lys Thr Gly Arg 
10 

Val Thr Ala Phe 
25 

Leu Arg Phe Lys 

Asn Ala Thr Lys 
60 

Phe Pro Gly Phe 
75 

Ser Glu Asp Cys 
90 

Lys Asn Ala Thr 
105 

Gly Thr Ser Ser 

Glu Arg Val He 
140 

Phe Leu Ala Phe 
155 

Phe Asp Gin Gin 
170 

Phe Gly Gly Asn 
185 

Ala Ala Ser Val 

Phe Thr Arg Ala 
220 

Val Lys His Pro 
235 



Val Arg Gly Leu 
15 

Leu Gly He Pro 
30 

Lys Pro Gin Pro 
45 

Tyr Ala Asn Ser 

Gin Gly Ser Glu 
80 

Leu Tyr Leu Asn 
95 

Val Met Val Trp 
110 

Leu Pro Val Tyr 
125 

Val Val Ser Met 

Pro Gly Asn Ser 
160 

Leu Ala Leu Gin 
175 

Pro Lys Ser Val 
190 

Ser Leu His Leu 
205 

He Leu Glu Ser 

Glu Glu Ala Arg 
240 
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Asn Arg Thr Leu 

Glu Lys Glu He 
260 

Leu Leu Asn Glu 
275 

Asn Phe Gly Pro 
290 

Thr Leu Leu Gin 
305 

Val Asn Lys Asp 

Phe Ser Lys Asp 
340 

Gly Leu Asn Met 
355 

He Leu Phe Tyr 
370 

Tyr Arg Glu Ala 
385 

Pro Ala Leu Glu 

Phe Phe Tyr Tyr 
420 

Trp Met Gly Val 
435 

Pro Leu Glu Arg 
450 

Arg Ser He Met 
465 

Asn Gly Thr Gin 

Glu Gin Lys Tyr 
500 

Lys Leu Arg Ala 
515 

Val Leu Glu He 
530 

Ala Gly Phe His 
545 

Phe Asn Asp Tyr 



Thr Leu Ala Lys 
245 

He Thr Cys Leu 

Lys Leu Val Leu 
280 

Thr Val Asp Gly 
295 

Leu Gly Lys Val 
310 

Glu Gly Thr Ala 
325 

Asn Asp Ser Leu 

Tyr Phe Pro Gly 
360 

Tyr Val Asp Trp 
375 

Phe Asp Asp He 
390 

Phe Thr Lys Lys 
405 

Phe Glu His Arg 

Met His Gly Tyr 
440 

Arg Val Asn Tyr 
455 

Lys Thr Trp Ala 
470 

Gly Asn Ser Thr 
485 

Leu Thr Leu Asn 

Pro Gin Cys Gin 
520 

Thr Gly Asp He 
535 

Arg Trp Ser Asn 
550 

Thr Ser Lys Lys 
565 



Phe He Gly Cys 
250 

Arg Ser Lys Asp 
265 

Pro Ser Asp Ser 

Asp Phe Leu Thr 
300 

Lys Thr Ala Gin 
315 

Phe Leu Val Tyr 
330 

He Thr Arg Arg 
345 

Val Ser Ser Leu 

Leu Gly Asp Gin 
380 

He Gly Asp Tyr 
395 

Phe Ala Glu Leu 
410 

Ser Ser Lys Leu 
425 

Glu He Glu Phe 

Thr Arg Ala Glu 
460 

Asn Phe Ala Lys 
475 

Val Trp Pro Val 
490 

Thr Glu Lys Ser 
505 

Phe Trp Arg Leu 

Asp Glu Arg Glu 
540 

Tyr Met Met Asp 
555 

Glu Thr Cys Thr 
570 



Ser Lys Glu Asn 
255 

Pro Gin Glu He 
270 

He Arg Ser He 
285 

Asp Met Pro His 

He Leu Val Gly 
320 

Gly Ala Pro Gly 
335 

Glu Phe Gin Glu 
350 

Gly Lys Glu Ala 
365 

Thr Pro Glu Val 

Asn He He Cys 
400 

Glu He Asn Ala 
415 

Pro Trp Pro Glu 
430 

Val Phe Gly Leu 
445 

Glu He Phe Ser 

Tyr Gly His Pro 
480 

Phe Thr Ser Thr 
495 

Lys He Asn Ser 
510 

Phe Phe Pro Lys 
525 

Gin Glu Trp Lys 

Trp Lys Asn Gin 
560 

Asp Leu 



<210> 24 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> human butyrylcholinesterase variant 
<400> 24 



- 34 - 



gaagttccta ttctctagaa agtataggaa cttc 34 



